SPAR - ERAMPTON (855) ' Critical Items List SRMS

StdS AIRPORT RD
ciL Refs: 2941
BRAMPTON ONTARID LEB4J3 Revislon; O FME#& Ravw:

. . Systen: SRMS )
Subsystemn: ELECTRICAL EUB-GYSTEM
Aszarndily Daze: Sarve Powdr Amplifia

Part Numiberis): S1140F1177-3 STTaQF 11775
Han:

Furstion: Melar Drive Amplifler Assamibly Provices moln: Yoliage based on damand fom tenomoler sastmonics.
Commutaten the matar drive voltage. Provides hardware curmanl lniting, ke
denvee, direc] drive functions and snables backup drive. Frovides BITE circuits and
BITE vertflcaticn for MDA,

Amulog Interface Ascamidy Pritviaen: Tochometer mcitmtion. SCU signal fitesing, Phase Locked Loop and

IBERCMTtEr COUNTEr CATUNS 10 HOVIGE Mesuned motar Spedd dale ko inner and
dute? rute oo, Previden annlog fo digial sonversion of MDA buck outpul yoltige.
EPGC Y and reference woltages for BITE.

Failura Megds: Cormupt Direct Drive signals.

HW Fung. Scresn Fallures
Gritecality: 2 1R

Mission Phase: OrbR

Cause(s): Analog Interface Asaembly Loss of S0 WH2 eoek to MO
Maotor Drive Amplifter Assermily Ciract Drive direction srime or nedundant digital Filker signais faf & CCW direction,
Direct Drtve inaction prime of redundant dgtal fitter signada fall to CW dirschien.
Diract Qrive enable digital fter sional (aded sethe.
. Qirect Drive snable digital fter skl Bxdesd inactha,

Rirect Drive sional abesnt prime & redurdant digital T signals S bo sigral
alasent
Direct Drive signal absant prime o mrdundant dighal e gk ful {o signal
cahactad,
Loss of B KHZ ookt b MDA

Fallure effect on
unittrd team:

e or more of DO_EN, 5IG_ABS1. SIG_ABSZ, DO_DIRY or DD_DIRZ direct driva signads ae carupt.  Dirsct dine BITE i st with joirt
nralmap!:hqmn}nmumnummﬁw. negative or when command |5 reeased. Cirect dve ey ba loat in ons or both drections.
BITE ingliecxdhem frury o regy ol b etehedl. For DD_EN falled inactive, no BITE Indication wilk oscur bl joint wil not s In Daeet.

Worst Case: Unespected motion. In Direst Drive wiong jeint direction & bo oints drive, Jeoind Brakisg,

Returdant Pathy: Computer Sopporisd modes.
Buckup Dvrm,

«anticn Ratlonale

Dasign:

The design ulizes proven e techrigues and & implemented using CMOS logic dovicos, CMGS devicas cparata al low pewer and henea
da mot sparence significant cperaiing Wrvsses. The tschrology is mature, and devies relisblity hiskry = wall documanted. Al stressss we
Atanaly mccad by darating te spproprisie perametens in sccomance with SPAR-RME-FA.DCD. Spechl ndngling prancations ans weed af
el e pgie of Wttty 1o preciuds demagiicreds dua fo sectroctabie dischange.

Resisors and sapacioms veed in the deoign o seocind from oclabisned riablity (ER) tyees, Life expectancy is Increased by ersaning
that all AlowaDe siraas levels ans dermbed in sccomdance with SPAR-RMS-PA.OT], Al cemmic and slectrohyic capacitons. are routiney
. subjecied 1 radiographic RAPACHoN N ACCOTIENGE With ths requinema s of MSFC-5TD-335.
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Taxt:

Inapectian:

Figld Pregrammable Sota Arrays (FPGA'S) and the Ermor Detectlon and Cosrection [EDAC) are semi-custom Mizrocreuits im wh
ciesgn funcianal alements cre designed by the manitacturer. The intarconnection of these slemnts |s then customized by Sparig
functinnality of the Larplated mucmarsut, The design Wilzes proven circut techriques and is imglemred using CAMGS technoiagy, T,
Ehnnlngy npeﬁaﬁ“at by ;:Im.-zr ard haree the dasice does not sxparance significant operating soeases. Thie technology iz mahure, ana

sic cevice rellability s wall casumented. All stresses are addbonaty raiced by derating Ihe a i Mmeters in acoordanos wi
SPAR-AME-PA.0ME and verified by design review. ' RPN pare " o

This approsach hird & significant advartage in that it redoses the quantity of dizersla parts regquired n the asaembly and abso b COMmpH
theﬁEw_E and resus in aignificart waight and volumae savings. This type of semi-custom pan hax been suceEssflly uged I other spacy
applications.

The parts are quakified to the requirements of the applicabis spacication. They are 100% screanad and bumad in tn tha requirsments
SEAr requirements documart,

The SPA board w latricated wsing Surface Mount Technalogy {SMT). This Is a PYYE assambly technaiogy in whieh the eamponsnte a
solgered to the soider peds on th surface of Ihe PWE. The sianifizant sdvartage of this technology is o enabie the parts on the: boand ta
mcre densaly packed, to reduca b ovenmll yolume and weight of tha azsembiy.

The aEsambly Rrocess it highly autaeaind. The parts are maunted on thi boards. uming B computer conirolud “picic and glace™ maohin
suhuquml_ au_ldenng aperstion |5 performed tming & bait fiemace in which the e and tamparaturs thermal profile thet the PUWE sssamb
expoiad 10 ja ightly conimiled and eptimized Lo ersure: proper part soldering attachmant, The eamcmbly ix manulactured under document:
Procadures and qualily comrrots. These contral ara sxarcimad thmughnost the assembly, inspaction and testing of the unit. This inspection
wreiUtlieg. werkmmanship, componant meunting, soldaning, and <onformal coaling to enaure that it i in accordance with the NHE 5300 steng

The SMT line used for the SFA PYWE assembly has untergons a full qualifieation provrars, and esssmbfes produced s thiz ino are u
olher Spass programs,

The caguit board desian has been reviawed o sesur adequaic conduetar width and secaration and 1o confim appregriaie dimensions
soider pads and of componert hold provisics, Parts mourting medhods ane controlied In accorgance Wit MBFC-5TD-1548, MSFC-STD
ang SASD 2573751, Thens dscumnants mauirs approved MOoURting madhoss, atee redief and COMponant Security.

QUALIFICATION TESTS - The SPA ks subjectad to the follkowing qualification testing:
WIBRATION: Each axis of tha QM & subjeciod to Flight Acosptance Visntion Test (FAVT), Qualification Acoepiance Vibraton Test (DAY
and Guallfcaticn Vibration Tisrts (QVT) In Accordance with the BPA Vibration Test Procsdum (A2GEEBSY. The leixel amd durakien for FAVT ¢
par Flgure & and Tabke 2 of 828588 tha kvel and duration for 24YT is s per Figura 7 and Tabla 2 of S2658E: the level and duration far €
a5 pei Figunz B and Table of BIEIEGE. At the end of the three sucoessive randor visealion test in sach xde. potn dreclans {+/-] of eat
s & subfected 1o a shock polss bt o per Figure 5 of B26535, . '
THERMALAACLILM: M TVAL Taet is I a0cordance with Figurs S of tha SPA TVAD Tee! Procedure (S2ESEEm, with full
Funstional/Parsmatric Test parformed at Yevels of +50 degrews G ond -3¢ degrees C. and non-nperating at -S4 degrees C. The Qualifem.
vt leals during TWAC i 4 X10%.5 torr or begs.  The tatal bes! duralimn i 7 1,2 syclee The @M SPA is subjected to a minimum of 10
hours of fifs teetng and 1000 power On-0fT oyoins,
EMC: The OM s subjected to EMC Testing (tests CEO1/CEDS, CEO7, £501, 502, CS08. REOZ, R302, 2nd RSO3 in eccordanca with |
SFA EML test Procaduns (B26477) based an MIL-STD-4814.

UNIT FLIGHT ACCERTANCE TESTE - The FM SPA i aubjacled ba the following acceptance testing:
VIBRATION! FM Acseptance Vibrafion Tast [AYT) in aceertance with tha 5PA Vibrabion Test Procadure (B26586), with (eval and durater
par Figure € and Table 2 of 826655,
THERMALNVACLIUM: FM TVAL Test |6 0 accondance with Figum 8 of the SPA TVAC Test Procedure (E2E588), with |svels of +a8 degre
anet -25 degrees C for o duration gf 1 1/2 cyoles, The vaouum levets during Accaptance TVAC Tl is 1510™-5 baT of iess.

JOIMNT BRU TESTS - The SPA is besled a5 part of thw pints (ambient and vibration etk only), The ambient ATR for the Shoulser Join
Eloow Joint, and Wrist Jolrt sre as par ATP.2001, ATP.2003, end ATP.2005 rogpechivaly. The vibration test for the Shoulder JonL ang E
ar Wunst Joint ans 25 per ATF 2002, ATR. 2004 and ATR. 2008 respeciiadly. Tremugh wirs function, cominutty and esctircal Botabon tests 2
performed per TR 283,

MECHANICAL ARM REASSEMBLY - The SPA's/Joimts undergn a mechanical arm integration stage whera slasirisl chesks ang perior
par TR 2007 :

MECHAMICAL ARM TESTING - The ocutgaing spiit-arm is cenfigured on the Stronghank and the Marspulalor Arm Checkout 's parform
per ATF.1332.

FLIGHT CHECGKOUT: AORE OPS Chadkout {all vehicles) J5C 16387,

Linita arm manufachired under docurrstdsd gualty controls, Theas corrols ane sxercised throughout design prosurement, planning.
MACANING. proceasing. fabncation, axsembly, keting and skipping of the dnis,  Mandatody NEpachion poires are siyoyed ot varous Slanks
fabrication, sasembly, snd ol Govermmont awen irmpaciion i irvoked at vanieus remre kevei.

EEE parts [nepect|cn is perfiormead 3x moquind by SFAR-RMS-PA.003. Each EEE part |8 qualified at the part lovel In the req:.liiem‘
applcable speciication. All EEE pars am 100% screened and bumed-In, @3 a minmum, as required by SFAR-RMS-PA 003, by tha 51
DPRA i parfermed &5 raquired by PA.DD3 on a mndomly selected S% of parts, mOdmum S pieses, miNIMUm 3 pieces ey asdh ki mambs, .
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CMRSD Offline:

QMRSP Online
Installation:

OMRED Crline

Crew Training:
Craw Action:

Cperational EfAect:

GO Of pans Fecenad Al Cavity devieas are Subjected to 1007 PIND. Wird is procured bo speclficaton MILAY.23750 or MIL-W 81381 ard
inspacted and tested to NASA JSCMBOSD Sandard Mumber 254,

Recaiving inspectan verifies ﬂﬁt gll parts recefsed are & idertilaed in tha procurenvent documents, that no physical damage has cocurmad to
pans during shiprment, that the recaning dactmenis provide adequate traceability Infarmalion and Screaing dat clmany [dentifies arcepaba
TS,

Fartz are inspectad throcghot manufaciure and azsembly as appropriste to the manutaciunng stags completed. These inspestions include:

Prirted ﬁn_:uit hoa'd inEpection for ireck saparation, damags and adeguacy of plated lhmq;?n P:E.. m:pl:rmt mauntng inspeston far
calrect soldering, wire Im. atrapping, slc. Operaiors and inspacteors are trained ama cardified ta MNASA NHE 5300 4{34-1) Standard.
Conformal coaling mapetion for adaguate processing e performed using uliravislet kght kechrsques, P.C. Board Installztion inspection intludes
checks for comaet board installation, gignment of boards, proper GonNeCior contoet Mating, wirs routng, strapping of wires ete. Fost PG,
Board installaion inspection meudes clesniiness and workmanehio {Spar/govemment rep. mandalevy inapection polnt).

Lri Pre-Acceptance Test inapection, which inchucs an audit of kever bier ingpection completion, 25 buit configurban wrncation 1o as
design 21¢ (Mandatory inspection pownd). A unit Test Readinesy Review (TRR) which Includes verifiation of last peraanne, beet documerts,
test equipment callrationdvalldation stelus and hardwere configunaiion i commned by QA in CORUNGTION With Engineesing, Reakity,
l:-:nf_:guatbn Curl_tﬂ:d. Suppiier 25 applicably, and the govemment reasanitatie, prior bo the st of any formial teating (Acceptance or
Quuakficzebgn), Lnit level Accepangs Testig (ATP) Includes ambierd perfarmanca, themmal and vibration te=ting {&parigavermmenl rop.
Tandatony ifsestinn poirt).
~ Integrition of unit to Jowt SR\ - InBpections NGRS GTOuUNng chedk, Sonnectons for bent or pushback contacts, visual, cleaninses,
interoonniact wAring and paws b besd ko the approprate Joint Inpestion Test Procsdurs (ITH). Jaint wus Pre-Acceptarss Test Inspeciion,
Includes an audit of igwer Lier NEpection CampHMION, 23 Dullt CONMGLINION Verficatkon to As desqn se. il lnvel Accaptance Testing [(ATP)
Includes ambierit and vikratian tating {(Spargeverntenl rep, mandatary inapection paint),

Mmhmiﬁkﬂnﬂgﬂﬁﬂmﬂ-himﬂuﬁmnlmmwhmmmmmdam Inspertione A periormed xt
each phase of integration which inciudes slectrical chwcks, through wiring checis, wirng reubng. inferface eonnecions for bent o puahback
coMacts MC. Mechanical Amm Testing - Blrag e ad gt Roor enbient performance teet (Sparigowemement rip. mandatory fsmiction paint)

FOWSr-Up am, Visfity Direct Ditvea operating cormectly.

e,

Pewar-up arm. Vet Dirack Orive capabilty b as expested,

TR Pags

B! Pasa
C! Paxs

The crew will ba frained to awayes cocerve wivether the arm i retponding preperty 1o cormnands, IF i fan't, apply brakes.
Ramas e drive command, Saject amy siber mode.

Lests of dirmet Cive. Fear o sustaecy et faillure, when eitemping to deive 3 aingle joirt In Dirett Drtve, the jont selected plus ome othar jont will
drive, Computer Supperted modes ara availabie owsysr e Syshim o oo Fibure away Fom a citcalty one. Backug remains aabie,

Misshon Operata urder vernier rates within apssaodmataly 10 & of siructurs. Tha cperator muskt be able fo debedt that the amm s responding property o
Constraints: sommands via window andior CCTW views during all am opeailions. Auls Inajeebarics st be designed (o come na clessr than appresdmataly
51 from strugture,

Iprovals: \

inctigral Group e Poaiticn Talaphana Dain Sigred  States

Ll o) Hifz, Michae! f SFAR-BRAMPTON Systenra Engunesrs L= DEMareH Sgrad
iRblity Moiosard, Lena / SPAR-BRAMFTON  Reflabiity Engineer 4500 O5Marss Signad
oxgram Management Offic  Rice, Craig / SPAR-BRAMPTON Technical Program Manager 432 O ards Signe
Ibystern Marmger Glenn, Geome ! JESC-ER RMS Bubsvaterm Marages (28] 4381518  Z0Mards Sigre
chnical Managar Alion, Fon § JSG-MYE RMS Progoct Engeness JSG (F13) 4634072  CAApraR Signed
e Phisiose Agoapeick (ot DanD S0 pcé RS FBR  Latgonsra (endeir-seve  Foar il Alenst Em,
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